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@  Alkaline  primary  battery  with  improved  seal  and  method  of  manufacturing  same. 

  The  leakage  of  electrolyte  from  alkaline  primary  batteries 
is  substantially  reduced  by  improving  the  seal  in  such  batter- 
ies.  The  novel  seal  is  formed  by  applying  a  thin  adherent  plastic 
film  to  the  surface  of  the  metal  container  which  forms  a  bond 
between  the  metal  container  and  the  sealant  covered  seal 
member  normally  used  in  such  batteries. 



The  i n v e n t i o n   r e l a t e s   to  a l k a l i n e   p r i m a r y   b a t t e r i e s   and,   i n  

p a r t i c u l a r ,   to  t h e s e a l   which  p r e v e n t s   the  l e a k a g e   of  e l e c t r o -  

l y t e   and  a  method  of  m a n u f a c t u r i n g   such  a l k a l i n e   b a t t e r i e s .  

A l k a l i n e   p r i m a r y   b a t t e r i e s   and,   in  p a r t i c u l a r ,   a l k a l i n e   m a n g a n -  
ese  d i o x i d e / z i n c   dry  c e l l s   (Mn02/Zn) ,   have  been  a  s u c c e s s f u l  
c o m m e r c i a l   d e v e l o p m e n t .   When  m a n u f a c t u r e d   in  a  c y l i n d r i c a l  

c o n f i g u r a t i o n ,   the  b a t t e r y   s ea l   is  t y p i c a l l y   made  by  c o m p r e s -  
s ing   a  p l a s t i c   member  w i t h i n   a  meta l   can  by  c r i m p i n g   the  o p e n  
end  of  the  can  as  d i s c l o s e d   by  R a l s t o n   and  KO  in  U.S.  P a t e n t  
No.  3  663  301.  More  p a r t i c u l a r l y ,   the  t y p i c a l   c o m m e r c i a l   use  o f  
t h i s   type   s e a l   employs   a  n i c k e l   p l a t e d   s t e e l   can  as  the  p o s i t -  
ive  c u r r e n t   c o l l e c t o r ,   a  p l a s t i c   sea l   member,  t y p i c a l l y   o f  

ny lon   or  p o l y p r o p y l e n e ,   and  a  s e a l a n t ,   such  as  b i t u m e n ,   b e t w e e n  
the  me ta l   can  and  the  p l a s t i c   sea l   member.  While   such  s e a l s  

p e r f o r m s   s a t i s f a c t o r i l y   when  the  s t e e l   can  is   p l a t e d   w i t h  

n i c k e l ,   i f   the   s t e e l   can  is  u n p l a t e d ,   such  s e a l s   a re   very   p o o r .  
The  poor  s e a l s   are   p r o b a b l y   due  to  d i f f e r e n c e s   in  bond  s t r e n g t h  
of  b u t i m e n   and  s t e e l   and  b i t u m e n   and  n i c k e l   p l a t e d   s t e e l .  

I t   is  an  o b j e c t   of  the  i n v e n t i o n   as  d e f i n e d   in  the  a p p e n d e n t  
c l a i m s   to  p r o v i d e   for   a  s t r o n g e r   sea l   for   a l k a l i n e   c y l i n d r i c a l  
c e l l   and  a  method  of  m a n u f a c t u r e   of  such  c e l l .   A n o t h e r   o b j e c t  
of  the  i n v e n t i o n   is  to  p r o v i d e   for   s t r o n g   s e a l s   in  a l k a l i n e  

c y l i n d r i c a l   c e l l s   w h e r e i n   the  meta l   c ans ,   i . e . ,   the  p o s i t i v e  
c u r r e n t   c o l l e c t o r s   are   u n p l a t e d   s t e e l .  

A  p o l y m e r i c   r e s i n ,   which  upon  d r y i n g   becomes  a  t h i n  



adherent   p l a s t i c   f i lm,   when  appl ied   to  the  s u r f a c e   of  t h e  

metal  can  of  an  a l k a l i n e   dry  c e l l ,   in  the  area  of  the  s e a l  

g r e a t l y   improves  the  s t r e n g t h   of  the  sea l ,   t he reby   r e d u c i n g  

leakage  problems  a s s o c i a t e d   t h e r e w i t h .  

The  o b j e c t s   of  the  p resen t   i n v e n t i o n   are  achieved  by 

applying  a  polymeric   r e s in   to  the  su r face   of  the  m e t a l  

c o n t a i n e r   ( p o s i t i v e   c u r r e n t   c o l l e c t o r )   in  the  area  of  t h e  

b a t t e r y   s ea l .   The  r e s u l t i n g   th in   p l a s t i c   film  forms  a  bond 

between  the  metal  c o n t a i n e r   and  the  s e a l a n t   covered  s e a l  

member,  normally  used  in  b a t t e r y   s e a l s .   By  p r a c t i c i n g   t h e  

p re sen t   i n v e n t i o n ,   the  p o s i t i v e   cu r r en t   c o n t a i n e r   can  be 

unp la ted   s t e e l ,   which  reduces   the  cost  of  m a n u f a c t u r i n g  

a l k l a i n e   c y l i n d r i c a l   c e l l s .  

In  accordance   with  the  p resen t   i n v e n t i o n ,   t h e  

i n t e r i o r   su r f ace   of  the  metal  can  of  an  a l k a l i n e   dry  ce l l   i s  

coated  with  a  polymeric   pr imer .   This  pr imer ,   which  may  be 

app l i ed   by  v a r i o u s   t e c h n i q u e s ,   i n c l u d i n g   p a i n t i n g ,   sp ray ing   o r  

d ipp ing ,   c o n t a i n s   an  a l k a l i n e   r e s i s t a n t   o rgan ic   b i n d e r  

d i s s o l v e d   in  a  compa t ib l e   s o l v e n t .   Spraying  is  the  p r e f e r r e d  

method  of  apply ing   the  o rgan ic   p r i m e r .  

After   being  app l i ed   to  the  metal  can,  the  pr imer  i s  

dr ied   at  e l eva ted   t e m p e r a t u r e s ,   which  permi t s   the  e v a p o r a t i o n  

of  the  so lven t   and  a l lows  for  the  adhesion  of  a  t h i n ,   r e s i n  

coa t ing   to  the  metal  c o n t a i n e r .   The  r e s u l t i n g   c o a t i n g   i s  

t y p i c a l l y   0.0006"  to 0.0008"  (15  to  20  um)  in  th ickness ,   but  may 

range  from  0.0001"  to  0.002"  (25  to  50  um)  in  t h i c k n e s s .  

In  the  p re sen t   i n v e n t i o n ,   the  b inder   is  a  f i l m  

forming  polymer  which  is  compat ib le   with  a l k a l i n e   b a t t e r y  

components.   Film  forming  b inde r s   which  hydro lyze   or  o x i d i z e  



in  the  p resence   of  the  e l e c t r o l y t e   cannot  be  used  i n  

p r a c t i c i n g   the  p r e sen t   i n v e n t i o n .   The  p r e s e n t   i n v e n t i o n   can 

be  s u c c e s s f u l l y   p r a c t i c e d   with  a  wide  range  of  p o l y m e r i c  

b inders   i n c l u d i n g   ABS  ( a c r y l o n i t r i l e   b u t a d i e n e   s t y r e n e ) ,   PVC 

(po lyv iny l   c h l o r i d e ) ,   epox ies ,   f l u o r c a r b o n s ,   n y l o n s ,  

p o l y p r o p y l e n e ,   p o l y b u t y l e n e ,   p o l y s t y r e n e s   and  neoprenes .   The 

p re sen t   i n v e n t i o n   may  also  be  p r a c t i c e d   with  b inde r s   which  a r e  

rubbers   and/or   e l a s t o m e r s ,   such  as,  i s o b u t y l e n e ,   i s o p r e n e ,  

c h l o r o p r e n e ,   p o l y s u l f i d e ,   e thy lene   p r o p y l e n e ,   c h l o r i n a t e d   and 

c h l o r o s u l f o n a t e d   p o l y e t h y l e n e ,   f l u o r o s i l i c o n e   and  p r o p y l e n e  

oxide.   However,  m a t e r i a l s   which  are  s o l u b l e   in  KOH,  the  u s u a l  

e l e c t r o l y t e   found  in  a l k a l i n e   b a t t e r y   sys tems ,   such  as  CMC, 

should  not  be  used  in  p r a c t i c i n g   the  p r e sen t   i n v e n t i o n .  

The  s o l v e n t   po r t ion   of  the  r e s i n   must  wet  t h e  

su r f ace   of  the  metal  c o n t a i n e r .   It  must  a lso  be  c o m p a t i b l e  

with  a l k a l i n e   b a t t e r y   components  and  with  the  b i n d e r .   The 

p re sen t   i n v e n t i o n   can  be  s u c c e s s f u l l y   p r a c t i c e d  w i t h   s o l v e n t s  

such  as  e thyl   a c e t a t e ,   bu t ano l ,   methyl  e thy l   ke tone ,   m e t h y l  

i s o b u t y l   ketone  and  p a r a f f i n i c   hydrocarbon  l i q u i d s .  

The  polymer ic   r e s i n ,   which  may  i t s e l f   be  c o n d u c t i v e ,  

may  con ta in   o the r   i n g r e d i e n t s   such  as  f i l l e r s .   P a r t i c u l a r l y ,  

a  n o n - c o n d u c t i v e   polymeric   r es in   may  con t a in   small  amounts  o f  

conduc t ive   f i l l e r   m a t e r i a l s   such  as  carbon  or  metal  powder .  

When  carbon  is  added  as  the  c o n d u c t i v e   f i l l e r ,   t h e  

weight  pe rcen t   of  carbon  in  the  film  a f t e r   the  e v a p o r a t i o n   o f  

the  so lven t   should  be  l e s s   than  401.  I n c r e a s i n g   the  amount  o f  

c a r b o n ,   which  reduces   the  amount  of  b inder   in  the  p l a s t i c  

f i lm,   d e c r e a s e s   the  mechanica l   i n t e g r i t y   of  the  p l a s t i c   f i l m  

and  i n c r e a s e s   the  p r o b a b i l i t y   tha t   the  c o n d u c t i v e   film  w i l l  

not  remain  adhered  to  the  su r face   of  the  metal   c o n t a i n e r .  



In  order  to  provide  the  advan tages   d i s c l o s e d   h e r e i n  
the  p l a s t i c   film  must  be  impervious   to  the  a l k a l i n e  

e l e c t r o l y t e .   T h e r e f o r e ,   the  p l a s t i c   film  must  be  con t inous   i n  
the  area  of  the  s e a l / s e a l a n t   and  metal  c o n t a i n e r   i n t e r f a c e .  

Figure  1  is  a  drawing  of  an  a l k a l i n e   c y l i n d r i c a l  

b a t t e r y   i n c o r p o r a t i n g   t h i s   i n v e n t i o n .  

Figure  1  is  a  drawing  of  an  a l k a l i n e   c y l i n d r i c a l  

b a t t e r y   c o n s t r u c t e d   accord ing   to  the  p r e sen t   i n v e n t i o n .   The 

p o s i t i v e   c u r r e n t   c o l l e c t o r ,   a  drawn  s t e e l   c o n t a i n e r   2,  open  on 

one  end  and  about  0.010"(0,25 mm)thick,  has  a  coa t ing   14  a p p l i e d  

to  i t s   i n t e r i o r   s u r f a c e s .   Two  cathode  annu la r   r ings   5,  formed 

such  tha t   t h e i r   o u t s i d e   d i ame te r s   are  g r e a t e r   than  the  i n s i d e  

d iameter   of  the  p o s i t i v e   cu r r en t   c o l l e c t o r ,   are  forced  i n t o  

the  p o s i t i v e   c u r r e n t   c o l l e c t o r ,   forming  a  p r e s s u r e   c o n t a c t  

t h e r e w i t h .   A  bead  10  is  r o l l ed   into  the  c o n t a i n e r   near  t h e  

open  end  to  suppor t   the  s e a l i n g   d i sk .   A  s e p a r a t o r  4   and  an 

anode  3  are  placed  i n s i d e   of  the  cathode  r i n g s .   A  s e a l i n g  

disk  6  c o n t a i n i n g   a  n e g a t i v e   c u r r e n t   c o l l e c t o r   1  is  p l a c e d  

into  the  open  end  of  the  c o n t a i n e r   and  in  c o n t a c t   with  t h e  

bead.  The  open  end  of  the  c o n t a i n e r   is  crimped  over  t h e  

s e a l i n g   disk  thus  compress ing  it   between  the  crimp  and  t h e  

bead  to  seal   the  c e l l .   An  i n s u l a t i o n   washer  7  with  a  c e n t r a l  

a p e r t u r e   is  placed  over  the  crimped  end  of  the  c e l l   such  t h a t  

the  end  of  the  n e g a t i v e   cu r r en t   c o l l e c t o r   1  p r o t r u d e s   t h r o u g h  

the  a p e r t u r e .   A  con t ac t   spr ing   8  is  a f f i x e d   to  the  end  of  t h e  

n e g a t i v e   c u r r e n t   c o l l e c t o r   1.  Terminal  caps  9  and  13  a r e  

placed  into  con tac t   with  the  con tac t   sp r ing   8  and  the  p o s i t i v e  

c u r r e n t   c o l l e c t o r   2,  r e s p e c t i v e l y ,   and  an  i n s u l a t i n g   tube  12 



and  s t e e l   she l l   11  are  placed  around  the  ce l l   and  crimped  on 

t h e i r   ends  to  hold  the  t e r m i n a l   caps  in  p l a c e .  

Examples  of  the  u t i l i t y   of  the  p re sen t   i n v e n t i o n  

wi l l   now  be  e x p l a i n e d .  

Example  1 

Three  se ts   of  adhes ion   t e s t   samples  were  p r e p a r e d .  

The  f i r s t   set  used  a  s u b s t r a t e   of  n i c k e l - p l a t e d   s t e e l ,   t h e  

second  set  used  a  s u b s t r a t e   of  unpla ted   s t e e l ,   and  the  t h i r d  

set  used  a  s u b s t r a t e   of  unp la t ed   s t e e l   coated  with  P-70  p r i m e r  

(  a  conduc t ive   r e s in   of  PVC  and  carbon  black  d i s s o l v e d   i n  

s o l v e n t   manufac tured   by  Pervel   I n d u s t r i e s ) .   On  to  e a c h  
(12,7  mm) 

s u b s t r a t e   a  metal  washer  with  a  0 . 5 " / d i a m e t e r   opening  was 

placed  and  a  molten  bi tumen,   P ioneer   135  (Witco  Chemica l  
(15,9  mm) 

Corp . ) ,   was  poured  i n s i d e   the  washer.   The  5 / 8 " / d i a m e t e r   head  

of  a  bol t   was  then  placed  on  the  molten  bi tumen.   These  

samples  were  then  a r ranged  in  a  t e n s i l e   t e s t i n g   machine  so  

tha t   the  force   r e q u i r e d   to  s e p a r a t e   the  bitumen  from  t h e  

s u b s t r a t e   could  be  measured.   The  r e s u l t s   in  Table  I  show  t h a t  

the  bond  s t r e g t h   was  improved  by  use  of  the  P-70  p r imer .   In  

Table  1,  the  f a i l u r e   mode  d e s i g n a t i o n   i n d i c a t e s   the  l o c a t i o n  

of  the  s e p a r a t i o n .   Cohesive  f a i l u r e   is  d e s i r e d   as  t h i s  

i n d i c a t e s   tha t   the  weakest  point   of  the  bond  is  wi th in   t h e  

bitumen  s e a l a n t   i t s e l f ,   not  at  the  s u b s t r a t e   s u r f a c e .  



Example  2 

Two  sets   of  a l k a l i n e   manganese  D-size   c e l l s   were 

c o n s t r u c t e d   using  unpla ted   s t e e l   cans  as  the  p o s i t i v e   c u r r e n t  

c o l l e c t o r .   The  cans  for  the  f i r s t   set  of  b a t t e r i e s   were  n o t  

t r e a t e d ,   while  the  metal  c o n t a i n e r s   used  for  the  second  set  o f  

b a t t e r i e s   had  t h e i r   inner  s u r f a c e s   sprayed  with  P-70  p r i m e r .  

B a t t e r i e s   were  then  manufac tured   i d e n t i c a l l y   from  the  two  s e t s  

of  cans  according   to  Figure  1.  The  c e l l s   were  leakage  t e s t e d  

by  s u b j e c t i n g   them  to  a  thermal   shock  cycle  c o n s i s t i n g   of  8 
(55°C)  (-12,5°C) 

hours  at  130°F/ fo l lowed  by  16  hours  at  0°F/,  for  a  t o t a l   o f  

t h r e e   c y c l e s .   The  outer   wrap  of  each  c e l l ,   c o n s i s t i n g   of  t h e  

two  t e rmina l   caps,  the  paper  i n s u l a t i n g   tube ,   the  i n s u l a t i n g  

washer ,   the  con tac t   spr ing   and  the  s t e e l   s h e l l   were  t h e n  

removed,  and  the  number  of  c e l l s   with  leakage  between  t h e  

s e a l i n g   d isks   and  the  metal  cans  were  counted .   The  data  shown 

in  Table  II  i n d i c a t e s   tha t   the  p re sen t   i n v e n t i o n   g r e a t l y  

improves  the  seal   in  a l k a l i n e   c y l i n d r i c a l   c e l l s .  

From  the  r e s u l t s   in  the  fo rego ing   examples  and  t h e  

r e f e r e n c e d   drawing,   i t   is  ev ident   tha t   the  a l k a l i n e   p r i m a r y  

c e l l s   of  t h i s   i n v e n t i o n   are  s u p e r i o r   to  c o n v e n t i o n a l   a l k a l i n e  

primary  b a t t e r i e s .   While  the  fo rego ing   examples  used  t h e  

a l k a l i n e   Hn20/Zn  e l e c t r o c h e m i c a l   system  in  a  c o m m e r c i a l  

c y l i n d r i c a l   c o n f i g u r a t i o n ,   the  p re sen t   i n v e n t i o n   i n c l u d e s  

o ther   a l k a l i n e   e l e c t r o c h e m i c a l   systems  which  use  an  e l e c t r o -  

l y t e   which  is  not  c o r r o s i v e   to  the  p o s i t i v e   c u r r e n t   c o l l e c t o r .  



1.  A l k a l i n e   e l e c t r o c h e m i c a l   c e l l   h av ing   a  s e a l i n g   m e a n s  

c o m p r i s e d   of  a  s e a l a n t ,   e s p e c i a l l y   b i t u m e n ,   d i s p o s e d   be tween   a  
m e t a l l i c   c o n t a i n e r ( 2 ) ,   which  f u n c t i o n s   as  a  p o s i t i v e   c u r r e n t  

c o l l e c t o r ,   and  a  p l a s t i c   s e a l   member  (6),   e s p e c i a l l y   of  p o l y -  

p r o p y l e n e   or  n y l o n ,  
c h a r a c t e r i z e d   in  t h a t  
the  i n t e r i o r   s u r f a c e   of  the  me ta l   c o n t a i n e r   (2)  is  p r o v i d e d  
wi th   an  a l k a l i - r e s i s t a n t   p l a s t i c   c o a t i n g   ( 1 4 ) .  

2.  A l k a l i n e   e l e c t r o c h e m i c a l   c e l l   a c c o r d i n g   to  c l a i m   1 ,  
c h a r a c t e r i z e d   in  t h a t  
the  m e t a l l i c   c o n t a i n e r   (2)  is  u n p l a t e d   s t e e l .  

3.  A l k a l i n e   e l e c t r o c h e m i c a l   c e l l   a c c o r d i n g   to  c l a i m   1  or  2 ,  
c h a r a c t e r i z e d   in  t h a t  
the  p l a s t i c   c o a t i n g   (14)  is  c o n d u c t i v e .  

4.  A l k a l i n e   e l e c t r o c h e m i c a l   c e l l   a c c o r d i n g   to  c l a i m s   1 ,  2  

or  3 ,  
c h a r a c t e r i z e d   in  t h a t  
the  p l a s t i c   c o a t i n g   (14)  c o n t a i n s   c o n d u c t i v e   f i l l e r s ,  

p r e f e r a b l y   c a r b o n .  

5.  A l k a l i n e   e l e c t r o c h e m i c a l   c e l l   a c c o r d i n g   to  c l a im   4 ,  
c h a r a c t e r i z e d   in  t h a t  
the  c a r b o n   w e i g h t   p e r c e n t   of  the  p l a s t i c   c o a t i n g   r a n g e s   up  t o  
4 0 .  



6.  A l k a l i n e   e l e c t r o c h e m i c a l   c e l l   a c c o r d i n g   to  any  of  c l a i m s   1 

to  5 ,  
c h a r a c t e r i z e d   in  t h a t  

the  p l a s t i c   c o a t i n g   is  0 .0001"   to  0 .002"   (2.5  to  50  wm) 

p r e f e r a b l y   0 .0006"   to  0 .0008"   (15  to  20  wm)  t h i c k .  

7.  A l k a l i n e   e l e c t r o c h e m i c a l   c e l l   a c c o r d i n g   to  any  of  c l a i m s   1 

to  8,  c h a r a c t e r i z e d   in  t h a t  
the  p l a s t i c   c o a t i n g   is  p r o v i d e d   only   in  the  a r ea   where  t h e  

s e a l / s e a l a n t   and  meta l   c o n t a i n e r   c o n t a c t .  

8.  Method  of  m a n u f a c t u r e   of  an  a l k a l i n e   e l e c t r o c h e m i c a l   c e l l  

a c c o r d i n g   to  c l a im   1 ,  
c h a r a c t e r i z e d   by  c o m p r i s i n g   the  f o l l o w i n g   s t e p s :  
(a)  c o a t i n g   the  i n t e r i o r   s u f a c e   of  a  m e t a l l i c   c o n t a i n e r ,  

e s p e c i a l l y   of  u n p l a t e d   s t e e l ,   s e r v i n g   as  the  p o s i t i v e   c u r r e n t  
c o l l e c t o r   wi th   an  a l k a l i n e - r e s i s t a n t ,   p o l y m e r i c   r e s i n ;  
(b)  d r y i n g   the  p o l y m e r i c   r e s i n   c o a t i n g ,   t h e r e b y   fo rming   a n  
a l k a l i n e - r e s t i s t a n t   p l a s t i c   f i lm   on  the  s u r f a c e   of  s a i d  
m e t a l l i c   c o n t a i n e r ;  
(c)  p l a c i n g   a l k a l i n e   b a t t e r y   componen t s   w i t h i n   s a i d   m e t a l l i c  

c o n t a i n e r ;   a n d  

(d)  s e a l i n g   s a i d   a l k a l i n e   c e l l   by  d i s p o s i n g   a  s e a l a n t ,  

e s p e c i a l l y   b i t u m e n ,   be tween   a  p l a s t i c   s ea l   member,  e s p e c i a l l y  
of  p o l y p r o p y l e n e   or  n y l o n ,   and  s a id   m e t a l l   c o n t a i n e r   u p o n  
c r i m p i n g   the  h e r e t o f o r e   open  end  of  s a i d   me ta l   c o n t a i n e r .  



9.  Method  a c c o r d i n g   to  c l a i m   8 ,  
c h a r a c t e r i z e d   in  t h a t  

the  m e t a l l i c   c o n t a i n e r   is  c o a t e d   wi th   an  a l k a l i n e - r e s i s t a n t  

p o l y m e r i c   r e s i n   c o m p r i s i n g   a  p o l y m e r i c   b i n d e r   d i s s o l v e d   in  a  
s o l v e n t .  

10.  Method  a c c o r d i n g   to  c l a i m   9 ,  
c h a r a c t e r i z e d   in  t h a t  
a f t e r   c o a t i n g   the  s o l v e n t   is  e v a p o r a t e d   from  the  p o l y m e r i c  
r e s i n   at  e l e v a t e d   t e m p e r a t u r e s .  

11.  Method  a c c o r d i n g   to  c l a i m   1 9 ,  
c h a r a c t e r i z e d   in  t h a t  

a  p o l y m e r i c   b i n d e r   is  used  which  does  not  d i s s o l v e   in  a l k a l i n e  

e l e c t r o l y t e   and  not  h y d r o l y z e d   or  o x i d i z e d   by  a l k a l i n e   e l e c t r o -  

l y t e .  

12.  Method  a c c o r d i n g   to  any  of  c l a i m s   9  to  1 1 ,  
c h a r a c t e r i z e d   in  t h a t  

a  s o l v e n t   is  used  which  wets   the  s u r f a c e   of  s a i d   m e t a l l i c   c o n -  
t a i n e r .  

13.  Method  a c c o r d i n g   to  any  of  c l a i m s   9  to  1 2 ,  
c h a r a c t e r i z e d   in  t h a t  

a  c o n d u c t i v e   p o l y m e r i c   b i n d e r   is  u s e d .  

14.  Method  a c c o r d i n g   to  any  of  c l a i m s   9  to  1 3 ,  
c h a r a c t e r i z e d   in  t h a t  
the  m e t a l l i c   c o n t a i n e r   is  c o a t e d   wi th   a  p o l y m e r i c   r e s i n  

c o m p r i s i n g   a  b i n d e r   w i th   added  c o n d u c t i v e   f i l l e r s ,   p r e f e r a b l y  
c o n d u c t i v e   ca rbon   p a r t i c l e s   s e l e c t e d   from  the  g roup  c o n s i s t i n g  
of  a c e t y l e n e   b l a c k ,   c a r b o n   b l a c k   and  g r a p h i t e   as  a  c o n d u c t i v e  
f i l l e r .  



15.  Method  a c c o r d i n g   to  c l a im   13  or  1 4 ,  
c h a r a c t e r i z e d   in  t h a t  
the  m e t a l l i c   c o n t a i n e r   is  c o a t e d   wi th   a  p o l y m e r i c   r e s i n   c o n -  
t a i n i n g   c o n d u c t i v e   ca rbon   p a r t i c l e s   in  such  an  amount  t h a t   t h e  

w e i g h t   p e r c e n t   of  ca rbon   in  the  p l a s t i c   f i lm  r a n g e s   up  to  40 .  

16.  Method  a c c o r d i n g   to  any  of  c l a i m s   8  to  1 5 ,  
c h a r a c t e r i z e d   in  t h a t  

the  p o l y m e r i c   r e s i n   is  a p p l i e d   to  the  meta l   c o n t a i n e r   only   i n  
the  a r e a   where  the  s e a l / s e a l a n t   and  me ta l   c o n t a i n e r   c o n t a c t .  

17.  Method  a c c o r d i n g   to  any  of  c l a i m s   8  to  1 6 ,  
c h a r a c t e r i z e d   in  t h a t  
the  p o l y m e r i c   r e s i n   is  a p p l i e d   to  the  m e t a l l i c   c o n t a i n e r   i n  
such  an  amount  t h a t   the  p l a s t i c   f i lm   is  0 .0001"   to  0 . 0 0 2 "  

(2.5  to  50  gm),  p r e f e r a b l y   0 .0006"   to  0 .0008"   (15  to  20  µm) 
t h i c k .  
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